Targeted RNA interference of PI3K pathway components sensitizes colon cancer cells to TNF-related apoptosis-inducing ligand (TRAIL).
The phosphoinositide 3-kinase (PI3K/Akt) pathway transduces signals initiated from growth factors. Previously, we identified an important role for PI3K/Akt in colon cancer progression. The purpose of this study was to determine (1) whether short interfering RNA (siRNA) directed to PI3K/Akt components can render colon cancer cells sensitive to treatment with tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) and (2) the cellular mechanisms contributing to the enhanced sensitivity. Human colon cancer cells KM20 and KM12C (both TRAIL resistant) were transfected with siRNA directed against the PI3K p85alpha regulatory subunit Akt1 or nontargeting control sequence and then treated with TRAIL (100 ng/mL) or vehicle. A ribonuclease protection assay was performed to assess changes in TRAIL receptor expression. Protein was extracted and analyzed by Western blot for expression of cleavage of TRAIL receptors (death receptor (DR) 4 and 5), caspase-3, caspase-8, and BID. Apoptosis was measured by enzyme-linked immunosorbent assay of DNA fragmentation. Combination treatment with p85alpha or Akt1 siRNA and TRAIL increased apoptosis in KM20 and KM12C cells, compared with TRAIL alone; these results were corroborated further by complete inhibition of apoptosis by Z-acetyl-Asp-Glu-Val-Asp-(DEVD)-fmk, a caspase-3 inhibitor. Furthermore, siRNA-mediated PI3K pathway inhibition resulted in increased expression of the TRAIL death receptors 4 and 5. Inhibition of PI3K/Akt by RNA interference sensitizes resistant colon cancer cells to TRAIL-induced cell death through the induction of TRAIL receptors and activation of caspase-3 and caspase-8. Agents that selectively target the PI3K/Akt pathway may enhance the effects of chemotherapeutic agents and provide novel adjuvant treatment for selected colon cancers.